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INTRODUCTION 

Background and rationale 

In short, hip osteoarthritis (OA) is the leading cause for total hip arthroplasty (THA) with more than 

one million procedures performed annually worldwide.1 Although, the procedure is considered as 

the surgery of the century up to 23% of the patients report long-term pain and deficits in physical 

function and muscle strength may persist after THA.2-6 

Exercise is recommended as first-line treatment,7-11 and progressive resistance training 

(PRT) appears to moderately improve multiple outcomes, and may be of clinical relevance in 

patients with hip OA.12-15 Current treatment selection in patients with hip OA is based on low-level 

evidence as no randomised controlled trials have directly compared THA to non-surgical 

treatment.9 This comparison is important in order to ensure an evidence based treatment and 

improve shared decision making for patients with hip OA. 

 

Objectives 

The primary objective of this trial is to determine the effectiveness of THA followed by standard 

care, compared to 12 weeks of supervised PRT followed by 12 weeks of optional unsupervised 

PRT, on change in hip pain and function, measured using the Oxford Hip Score (OHS) assessed 

after 6 months, in patients with severe hip OA.  

The primary null hypothesis is that there is no difference in hip pain and function 

between the two groups. The primary alternative hypothesis is that patients randomised to THA 

followed by standard care will improve significantly and clinically relevant more in hip pain and 

function 6 months after initiating the treatment than those randomised to PRT. 

 

Secondary objectives are: 

1) To determine the effectiveness of THA followed by standard care compared to 12 weeks of 

supervised PRT followed by 12 weeks of optional unsupervised PRT, on changes in hip 

pain, hip symptoms, activities-of-daily-living (ADL) function, hip-related quality-of-life 

(QoL), and sport and recreation function (sport/recreation), measured using the Hip 

disability and Osteoarthritis Outcome Score (HOOS) subscales, from baseline to the 6-

months follow-up. 
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2) To determine the effectiveness of THA followed by standard care compared to 12 weeks of 

supervised PRT followed by 12 weeks of optional unsupervised PRT, on change in physical 

activity level, measured using University of California Los Angeles (UCLA) Activity Score, 

from baseline to the 6-months follow-up. 

3) To determine the effectiveness of THA followed by standard care compared to 12 weeks of 

supervised PRT followed by 12 weeks of optional unsupervised PRT, on change in gait 

speed, measured using The 40m fast-paced walk test (40m-FPWT), from baseline to the 6-

months follow-up. 

4) To determine the effectiveness of THA followed by standard care compared to 12 weeks of 

supervised PRT followed by 12 weeks of optional unsupervised PRT, on change in sit-to-

stand function, measured using the 30-second chair stand test (30s-CST), from baseline to 

the 6-months follow-up. 

5) To determine the safety of THA followed by standard care compared to 12 weeks of 

supervised PRT followed by 12 weeks of optional unsupervised PRT, on number of serious 

adverse events (SAEs) from baseline to the 6-months follow-up. 

 

STUDY METHODS 

Trial design 

This trial is a multicentre (four sites), stratified (by site), randomised (allocation 1:1), controlled, 

parallel-group superiority trial. Patients are recruited from the orthopaedic departments at Vejle 

Hospital and Odense University Hospital (OUH) in the Region of Southern Denmark, Aarhus 

University Hospital (AUH) in the Central Denmark Region, and Næstved Hospital in Region 

Zealand and randomised to THA followed by standard care or 12-weeks of supervised PRT 

followed by 12-weeks of optional unsupervised PRT. The treatments are described in full details in 

the trial protocol. The primary endpoint is the 6-months follow-up, while a secondary endpoint is 

the 3-months follow-up. 

 The statistical analysis plan (SAP) and trial protocol are reported in accordance with 

the “Guidelines for the Content of Statistical Analysis Plans in Clinical Trials”16 and “Standard 

Protocol Items: Recommendations for Interventional Trials” (SPIRIT), respectively,17 while 

reporting of the trial will follow the “Consolidated Standards of Reporting Trials” (CONSORT) 

statement.18 
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Trial registration was performed at ClinicalTrials.gov (NCT04070027) in August 

2019. Patient enrolment started at the first hospital in September 2019 and at the last hospital in 

February 2020. The trial has been approved by The Regional Committees on Health Research 

Ethics for Southern Denmark (Project-ID: S-20180158) and the Danish Data Protection Agency 

(Journal No 19/20337). 

 

Randomisation 

Patients are randomised after baseline assessment to THA or PRT with a 1:1 allocation as per a 

computer-generated randomisation schedule, stratified by recruitment site using permuted blocks of 

varying sizes (two to six). An independent data manager developed the computer-generated list of 

random numbers using the randomisation tool in Research Electronic Data Capture (REDCap).19 

Administrators of the randomisation procedure is blinded to block sizes and randomisation 

sequence at all times during the trial period. The randomisation code is stored in REDCap with no 

access from the author group. 

 

Sample size and power calculation 

The sample size and power estimation was based on the expected between-group difference in the 

OHS mean change score from baseline to the 6-months follow-up. The OHS mean baseline value is 

anticipated to be between 14 and 20 points.20-23 For the OHS, the minimal clinically important 

difference in the change score between two groups has been estimated to be 5 points and standard 

deviation (SD) of the change score to be approximately 8 points from baseline to 6 months after 

THA.20 Both groups are expected to experience improvements corresponding to a 20 point mean 

improvement in the THA group as reported in previous studies,20 21 and up to a 15 point mean 

improvement in the PRT group comparable with effects of previous exercise interventions.13 15 

For a two-sample pooled t-test of a normal mean difference with a two-sided 

significance level of 0.05 (p<0.05), assuming a common SD change of 8, a sample size of 60 per 

group has a power of 0.92 for the primary outcome to detect a mean change difference of 5 OHS 

points after 6 months between the THA and PRT group. To obtain at least 80% power to detect a 

between-group difference in mean change of 5 OHS points with a SD change of 8 OHS points, a 

sample size of 42 per group will be required. 
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Statistical interim analysis and stopping guidance 

No formal statistical interim analysis is planned on the primary endpoint (baseline to 6-months 

follow-up) for the OHS change score between the two groups (THA and PRT). The final deadline 

for patient recruitment was a priori set 18 months (i.e. February 2021) after the inclusion of patients 

was started. However, due to COVID-19 lockdown in Denmark in 2020 the recruitment deadline 

was prolonged to June 2021. The author group have monitored recruitment and attrition rates in the 

trial. 

 

Timing of final analysis 

The final analysis for the between-group comparison (THA vs. PRT) for the primary endpoint 

(baseline to 6-months follow-up) is planned to be performed after each randomised patient has 

completed the 6-months follow-up. The main publication of the trial will be prepared when these 

data have been received and cleaned (anticipated by March 2022).  

In subsequent manuscripts, secondary longer-term endpoints will be analysed when the 24-months 

(anticipated by September 2023) and 60-months follow-up (anticipated by September 2026) have 

been reached for all randomised patients followed by preparation of manuscripts with two and five-

year outcomes, respectively.  

 

Timing of outcome assessments 

The overview of trial procedures and time-point of each outcome assessment is presented in the 

Table 3 in the trial protocol. The intervention start date (THA or PRT) for each patient is used to 

calculate follow-up time points. Then, 12 and 26 weeks are added to determine the expected dates 

for the 3 and 6 months follow-up, respectively.  

 

STATISTICAL PRINCIPLES  

Confidence intervals and p-values 

All statistical tests and confidence intervals will be two-sided and p-value < 0.05 will be considered 

statistically significant; confidence intervals will be based upon 95% (95% CI). A 95% confidence 

interval excluding a difference greater than 5 OHS points between the two groups will be 

interpreted as indicating absence of a minimal clinically important difference (i.e. possible 

equivalence). To account for multiplicity, the analyses of the key secondary outcomes will be 

performed in prioritized order (i.e. gatekeeping procedure) until one of the analyses fails to show a 
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statistically significant difference, or until all analyses have been completed at a statistical 

significance level of p < 0.05 using the following order:  

1) HOOS pain 

2) HOOS symptoms 

3) HOOS ADL function 

4) HOOS QoL 

5) HOOS sport/recreation 

6) UCLA Activity Score 

7) 40m-FPWT 

8) 30s-CST 

9) SAEs. 

 

Adherence and protocol deviations 

In the THA group, adherence is based on the number and percentage of patients undergoing the 

scheduled surgery, with the latter defined as: adherence% = (number of patients undergoing THA / 

number of planned THA in the THA group) x 100%. 

 In the PRT group, adherence is based on the number and percentage of PRT sessions 

completed, with the latter defined as: adherence% = (number of PRT sessions completed / total 

number of planned PRT sessions according to the trial protocol) x 100%. High adherence is defined 

as participation in ≥75% of the sessions (i.e. 18 out of 24 sessions); moderate adherence as 

participation in 50-74% of the sessions; and poor adherence as participation in <50% of the 

sessions.24 Treatment adherence will be presented by randomisation group using descriptive 

statistics (number (percentage)). 

 The following are pre-defined major protocol deviations: (1) patients in the PRT 

group undergoing THA between baseline and 6-months follow-up, (2) patients in the THA group 

declining surgery after randomisation, and (3) patients in both groups withdrawing from the trial 

between baseline and 6-months follow-up. The number (percentage) of patients with major protocol 

deviations will be summarised by treatment group. No formal statistical testing will be conducted. 
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Analysis populations 

The primary analyses will be based on the Intention to Treat (ITT) population. The ITT principle 

asserts the effect of a treatment policy (that is, the planned treatment regimen operationalised via 

randomisation), rather than the actual treatment given (i.e., it is independent of treatment 

adherence). Accordingly, participants allocated to a treatment group (THA and PRT, respectively) 

will be followed up, assessed and analysed as members of that group, irrespective of their 

adherence to the planned course of treatment (i.e., independent of withdrawals and cross-over 

phenomena).25 26 

A per-protocol analysis will be conducted including patients in the THA group 

undergoing surgery and patients in the PRT with sufficient adherence to the exercise program (i.e. 

participation in ≥75% of the sessions).  

An as-treated analysis will be performed based on the patients’ adherence to the 

randomised treatment expecting up to four groups: 

1) Patients randomised to THA undergoing surgery. 

2) Patients randomised to PRT without undergoing THA in the follow-up period.  

3) Patients randomised to THA but declined surgery post randomisation.  

4) Patients randomised to PRT undergoing THA during the follow-up period. 

The per-protocol and as treated analyses will be considered as a combination of sensitivity and 

exploratory analyses with the purpose to evaluate the robustness of the ITT analysis. 

 

TRIAL POPULATION 

Screening data 

The total number of patients screened for eligibility from the four hospitals will be collected and 

presented in a CONSORT flowchart to describe representativeness of the trial sample. Furthermore, 

the number of ineligible patients randomised by mistake, if any, will be reported including reason 

for ineligibility. 

 

Eligibility 

Patients conforming to the following inclusion and exclusion criteria are considered eligible for the 

trial.  
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Inclusion criteria: (1) Patients aged ≥50 years; (2) Clinical history and symptoms 

consistent with primary hip OA (including hip OA due to mild hip dysplasia that may be treated 

with standard components) and radiographic verified hip OA defined as joint space narrowing <2 

mm; (3) Considered eligible for THA by an orthopaedic surgeon (i.e. hip-related pain, symptom 

duration >3 months, functional impairment or decreased range-of-motion, and attempted treatment 

with analgesics).  

Exclusion criteria: (1) Severe walking deficits (i.e. dependency of two crutches or 

walker); (2) Body Mass Index (BMI) >35 kg/m2; (3) Lower extremity fractures within previous 12 

months; (4) Planned other lower extremity surgery within 6 months; (5) Cancer diagnosis and 

current chemo-, immuno- or radiotherapy; (6) Neurological diseases (e.g. previous stroke, multiple 

sclerosis, Parkinson’s, Alzheimer’s); (7) Other reasons for exclusion (i.e. inadequacy in written and 

spoken Danish, mentally unable to participate, physically unable to comply with the PRT protocol 

due to comorbidity (e.g. severe heart disease, previous major lower extremity surgery within 

previous 6 months) etc.). 

 

Recruitment 

The CONSORT flowchart will comprise number of patients screened, excluded (with reasons) 

eligible for inclusion in the trial, randomised, receiving their allocated treatment, withdrawals (with 

reasons), and lost to follow-up (with reasons), included in ITT analysis, included in per protocol 

analysis, and included in as treated analysis. The CONSORT flowchart is depicted in Figure 1. 

 

Withdrawal/follow-up 

The level of consent withdrawal will be classified as the following two options: (1) consent to 

continue follow-up and data collection and (2) complete withdrawal with no further follow-up and 

data collection.  

 Timing of withdrawal and loss to follow-up will be presented in the CONSORT 

flowchart with numbers and reasons for withdrawal and/or loss to follow-up given at the 3-months 

and 6-months (primary end point) outcome assessment. Furthermore, the number (with reasons) of 

loss to follow-up during the course of the trial will summarised by treatment group. 
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Baseline patient characteristics  

The following data will be used to describe patients by randomisation group at baseline: sex, age, 

height, weight, body mass index, educational level beyond high school, employment status, alcohol 

consumption above Danish recommendations, index hip, duration of hip symptoms, previous THA, 

previous total knee arthroplasty, medicine consumption in the previous week, OHS, HOOS 

subscales (pain, symptoms, ADL function, sport/rec, hip-related QoL), UCLA activity score, 40m-

FPWT, and 30s-CST. 

 Numbers and percentages will be calculated and presented for categorical variables. 

Means and SD will computed and presented for continues variables if data follows a normal 

distribution. In case, continuous variables are not normally distributed, median and interquartile-

range will be calculated. No tests of statistical significance will be conducted for any baseline 

characteristic variable. However, imbalances with clinical importance will be noted. The baseline 

characteristics will be presented as illustrated in Table 1. 

 

ANALYSIS 

Outcome definitions 

Primary outcome  

Oxford Hip Score (OHS) 

The primary outcome measure will be the between-group difference in change from baseline to 6-

months follow-up in the OHS (∆OHS6-months follow-up - OHSbaseline). The OHS is considered a valid, 

reliable, and responsive patient-reported questionnaire assessing hip pain and function in a 

composite score ranging from 0 (worst) to 48 (best).27 20 23 28 29  

 Response to treatment will be computed for the OHS change score for each patient in 

both treatment groups and presented dichotomized (i.e. responder and non-responder) as number 

(and percentages) responders. The following two methods will be used to assess treatment 

responders: 

1) Patients will be classified as an OHS minimal important clinically responder if the OHS 

change score improves by 8 points or more (≥) from baseline to 6-months follow-up.20 

2) According to the criteria of the Outcome Measures for Rheumatology Committee and 

Osteoarthritis Research Society International Standing Committee for Clinical Trials 

Response Criteria Initiative (OMERACT–OARSI),30 patients will be classified as a 
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responder if the OHS pain or function subscale score improves by 50% or more and by 20 or 

more absolute points; OR if two of the following three findings is observed: an improvement 

in the OHS pain score by 20% or more and by 10 or more absolute points on the subscale, 

an improvement in the OHS function score by 20% or more and by 10 or more absolute 

points on the subscale, or an improvement in the score on the patient’s OHS score by 20% 

or more and by 10 or more points on the scale from baseline to 6-months follow-up. The 

OHS pain and function subscales ranges from 0 to 100, with higher scores indicating better 

disease status.31 

 

Key secondary outcomes 

Hip disability and Osteoarthritis Outcome Score (HOOS) 

A key secondary outcome will be the between-group difference in change from baseline to 6-

months follow-up in each HOOS subscale (∆HOOS6-months follow-up - HOOSbaseline).The HOOS is a 

valid, reliable and responsive patient-reported questionnaire consisting of five subscales covering, 

hip pain, hip symptoms, ADL function, hip-related QoL, and sport/recreation with each subscale 

score ranging from 0 (worst) to 100 (best).32-35 

 

University of California Los Angeles (UCLA) Activity Score 

A key secondary outcome will be the between-group difference in change from baseline to 6-

months follow-up in UCLA activity score (∆UCLA activity score6-months follow-up – UCLA activity 

score baseline). The UCLA is reliable, valid, and responsive measure of patient-reported physical 

activity level ranging from 1 (inactive) to 10 (regular participation in impact sport or heavy labour). 

36-38 

 

The 40m fast-paced walk test (40m-FPWT) 

A key secondary outcome will be the between-group difference in change from baseline to 6-

months follow-up in the 40m-FPWT (∆40m-FPWT6-months follow-up - 40m-FPWTbaseline). The 40m-

FWT is considered a valid, reliable and responsive test for assessing short distance maximum 

walking speed.39 The unit of the change score will be presented as [meters/seconds]. 
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The 30-second chair stand test (30s-CST) 

A key secondary outcome will be the between-group difference in change from baseline to 6-

months follow-up in the 30s-CST (∆30s-CST6-months follow-up - 30s-CSTbaseline). The 30s-CST is a 

valid, reliable, and responsive test for evaluating sit-to-stand function measuring the number of sit-

to-stand repetitions completed within 30 seconds.39-42 The primary and key secondary outcomes 

will be presented as illustrated in Table 2. 

 

Analysis methods 

All descriptive statistics and statistical analysis will be reported in accordance with the 

recommendations of the “Enhancing the QUAlity and Transparency Of health Research” 

(EQUATOR) network43 and the CONSORT statement.18 Visual inspection (QQ-plot, histograms, 

and scatterplots) of the standardised residuals from the statistical model will be used to assess the 

assumption of normality and homogeneity of variances. 

Between-group differences of continuous outcomes will be estimated using repeated-

measures mixed effects linear models. Data will be analysed with each outcome variable (Yi) at 

baseline (Y0,i) as a covariate, using a multi-level repeated measures mixed effects model with 

patients as the random effects factor based on a restricted maximum likelihood (REML) model. 

Change from baseline to the 6-months follow-up will be the dependent variable, and baseline value 

(one for each patient), treatment group (two levels: THA and PRT), and time-point (three levels: 

baseline, 3, and 6 months), hospital (four levels: Vejle, OUH, AUH, and Næstved) will be included 

as (fixed effect) covariates, as well as the interaction between treatment group and time. This 

statistical model include all between-group comparisons at both outcome assessments following 

baseline, which also allows for evaluation of the average effect (i.e. Group as a main effect), as well 

as the trajectory over time from baseline to 6-months follow-up (i.e. Group×Time interaction). 

Categorical outcomes will be analysed with logistic regression using identical fixed effect factors 

and covariates as the mixed linear model. 

Sensitivity and exploratory analyses will be performed with the purpose to test the 

robustness of the primary analyses, including a per-protocol (i.e. surgery performed in the THA 

group and participation in ≥75% of the training sessions in the PRT group) and as-treated analysis, 

in which patients will be analysed based on their adherence to the randomised treatment expecting 

four groups: (1) patients randomised to THA undergoing surgery, (2) patients randomised to PRT 

without undergoing THA in the follow-up period, (3) patients randomised to THA but declined 
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surgery post randomisation, and (4) patients randomised to PRT undergoing THA during the 

follow-up period. 

In addition, subgroup analyses will be performed to examine whether the observed 

treatment effect varies across patient subgroups on the primary outcome are planned from baseline 

to 6-months follow-up, to explore whether the overall treatment effect is modified by the value of a 

variable assessed at baseline: analysed by sex (male/female), median age, obesity (BMI  ≥30/BMI 

≤29.9), median duration of hip symptoms, previous THA (yes/no), median OHS, median UCLA 

activity score, median walking speed in the 40m-FPWT, and median sit-to-stand repetitions in the 

30s-CST. The statistical approach for this evaluation of potential effect modifiers will be a test for 

statistical interaction to evaluate whether the treatment effect varies across levels of the effect 

modifier.44 

Finally, blinded results from the statistical analyses (Group A compared to Group B) 

will be presented to the author group followed by development of two written interpretations. The 

author group will sign a consensus statement comprising both interpretations prior to the unsealing 

of the randomisation code.45 

 

Missing data and sensitivity analyses 

Missing data will be handled indirectly by relying on the statistical model based on repeated-

measures linear mixed models: These models are valid if data are “Missing at Random” (i.e. any 

systematic difference between the missing values and the observed values can be explained by 

differences in observed data).46  

Robustness is a concept that refers to the sensitivity of the overall conclusions to 

various limitations of the data, assumptions, and analytic approaches to data analysis. Robustness 

implies that the treatment effect and primary conclusions of the trial are not substantially affected 

when analyses are carried out based on alternative assumptions or analytic approaches. The 

following four point framework47 for rigorous interpretation of the impact of missing data will be 

applied in the ITT analysis:  

1) Attempt to follow up all randomised patients, even if they withdrew from allocated 

treatment (i.e., contact all individuals unless they explicitly stated that they had withdrawn 

their consent). 
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2) Perform a main analysis of all observed data that are valid under a plausible assumption 

about the missing data (i.e., Model-based: data as randomised; using linear mixed models, 

assuming that data are “Missing at Random” [MAR]). 

3) Perform sensitivity analyses to explore the effect of departures from the assumption made in 

the main (#2) analysis (i.e., a single-step non-responder-imputation: using the value at 

baseline to replace missing data; these models will be informative to assess robustness in 

case data are “Missing Not At Random” [MNAR]). 

4) Account for all randomised patients, at least in the sensitivity analyses (covered by #2 and 

#3 above, plus the corresponding analyses based on the per protocol population). 

 

Additional analyse 

No additional analyses on the primary and key secondary outcomes are planned from baseline to 6-

months follow-up. 

 

Harms 

SAEs will be defined in accordance to the “International Conference on Harmonisation-Good 

Clinical Practice” (ICH-GCP) guidelines.48 In the PRT group, crossover to THA will not be 

classified as an SAE. The number (and percentage) of occurrences of all SAEs and discontinuation 

due to SAEs will be presented for each group. Statistical testing will be conducted using logistic 

regression as described in the “Analysis methods” section. The SAEs will be presented as illustrated 

in Table 3. 

 

Statistical software  

All statistical analyses and calculations will be performed using SAS (SAS Institute Inc., Cary, 

North Carolina, USA) and STATA (Statacorp, College Station, Texas, USA).  
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Table 1. Baseline Characteristics of the Patients in the ITT population.* 

 

 

 

 

 

Total Hip 

Arthroplasty 

(N=??) 

Progressive 

Resistance 

Training 

(N=??) 

Female sex — no. (%)   

Age — yr   

Height — m   

Weight — kg   

Body-mass index — kg/m2   

Education level beyond high school† — no. (%)   

Employment   

   Employed for wages   

   Self-employed   

   Sick leave   

   Retired   

   Other   

Substance use — no. (%)   

   Current smoker   

   Alcohol consumption above recommendations†    

Index hip right — no. (%)   

Duration of hip symptoms — yr   

Previous total hip arthroplasty — no. (%)   

Previous total knee arthroplasty — no. (%)   

Used pain medication in the past week due to hip-related pain — no. (%)   

   Paracetamol   

   Ibuprofen   

   Morphine or opioids   

   Other   

OHS score‡ —  0 to 48   

HOOS subscale scores§ —  0 to 100   

   Pain   

   Symptoms   

   Function in activities of daily living   

   Hip-related quality of life   

   Function in sports and recreation   

UCLA activity score¶ — 1 to 10   

Walking speed in the 40 meter fast-paced walk test — m/s   

Repetitions in the 30-second chair stand test — no.   
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* Plus–minus values are mean ±SD unless otherwise indicated.  

† The Danish Health Authority guideline recommends alcohol consumption lower than 7 units per week for females and 14 units per 

week for males to have a low risk of developing diseases.49 

‡ The Oxford Hip Score (OHS) ranges from 0 to 48, with higher scores indicating better disease status. 

§ For all five subscales, the Hip disability and Osteoarthritis Outcome Score (HOOS) ranges from 0 to 100, with higher scores indicating 

better disease status. 

¶ The University of California Los Angeles (UCLA) Activity Score ranges from 1 to 10, with higher scores indicating greater physical 

activity level.  
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Table 2. Change from Baseline in Primary and Key Secondary Outcomes at 6 months in the Intention-

to-Treat Population.* 

Outcome 
Change from Baseline to  

6 Months 

Between-Group Difference 

in Mean Improvement 

 

  

Total Hip 

Arthroplasty 

 

Progressive 

Resistance 

Training 

 

Difference in 

LSMeans 

(95% CI) 

 

 

P-Value 

Primary Outcome     

OHS score — 0 to 48     

Key Secondary Outcomes     

HOOS subscale scores — 0 to 100     

   Pain     

   Symptoms     

   Function in activities of daily living     

   Hip-related quality of life     

   Function in sports and recreation     

UCLA activity score — 1 to 10     

Walking speed in the 40 meter fast-paced walk test — m/s     

Repetitions in the 30-second chair stand test — no.       

Response to Treatment     

OHS minimal important change criteria† — no. (%)     

OMERACT-OARSI criteria‡ — no. (%)     

* All analyses will be based on the Intention-To-Treat population: Using repeated measures linear mixed effects models (with no imputation for missing 

data); Estimates are least squares means (LSMeans) and standard errors with difference between groups reported with 95% confidence intervals.  

† Patients will be classified as having a clinically relevant change if the OHS score improves by 8 points or more.20
 

‡According to the criteria of the Outcome Measures for Rheumatology Committee and Osteoarthritis Research Society International Standing 

Committee for Clinical Trials Response Criteria Initiative (OMERACT–OARSI),30 patients will be classified as having a response if the OHS pain or 

function subscale score improves by 50% or more and by 20 or more points or if two of the following three findings is observed: an improvement in 

the OHS pain score by 20% or more and by 10 or more points on the subscale, an improvement in the OHS function score by 20% or more and by 10 

or more points on the subscale, or an improvement in the score on the patient’s OHS score by 20% or more and by 10 or more points on the scale. The 

OHS pain and function subscales ranges from 0 to 100, with higher scores indicating better disease status.31 
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Table 3. Serious Adverse Events at 6 Months in All Patients Assigned to Treatment.* 

 

Events 

 

Total Hip  

Arthroplasty 

Progressive 

Resistance 

Training 

Serious adverse event — no. (%)   

Musculoskeletal   

   Deep infection   

   Hip dislocation     

   Femoral fracture   

   Aseptic loosening    

Cardiovascular   

   Vascular injury   

   Pulmonary embolism   

   Deep venous thrombosis    

   Acute myocardial infarction   

   Stroke   

Nervous system   

   Nerve injury   

Deaths   

Discontinuation due to serious adverse event(s) — no. (%)   

* This table includes all serious adverse events that occurred during the 6-month study period, but which did not necessarily have a causal relationship 

with the treatment administered. An adverse event was classified as serious if it was fatal or life-threatening, required or prolonged inpatient 

hospitalization, was disabling, resulted in (a congenital anomaly or birth defect), or required medical or surgical intervention to prevent permanent 

impairment or damage. 
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FIGURE 1 

 

 

 

 

 

 

 

Figure 1. CONSORT flow-chart. Total hip arthroplasty (THA), Progressive resistance training 

(PRT). 

 

 

 

 

 

Patients referred to the orthopaedic departments at University Hospital of Southern Denmark, Vejle Hospital, 

Odense University Hospital, Aarhus University Hospital, and Næstved Hospital for evaluation for THA  

 

Assessed for eligibility (n=) 
 

Enrolment 

Allocated to THA (n=) 

 Received allocated intervention (n) 

 Did not receive allocated intervention (n) 

 

 

 

Were not eligible for inclusion in the trial (n) 

   Reasons (n) 

 

 

Randomised (n=) 

Allocated to PRT (n=) 

 Received allocated intervention (n) 

 Did not receive allocated intervention (n) 

 
 

 

Allocation 

Included in the intention-to-treat analysis (n) 

Included in the per-protocol analysis (n) 

Included in the as-to-treated analysis (n) 

 

 

 

 

 

Lost to follow-up (n) 

Discontinued intervention (n) 

 

 

 

Lost to follow-up (n) 

Discontinued intervention (n) 

 

 

 

 

 

 

3 months 

Follow-up 

 

   Declined to participate (n) 

   Participate in observational cohort (n) 

Eligible (n=) 

Lost to follow-up (n) 

Discontinued intervention (n) 

 
 

 

Lost to follow-up (n) 

Discontinued intervention (n) 

 
 

 

 

 

 

6 months 

Primary endpoint 

 

Included in the intention-to-treat analysis (n) 

Included in the per-protocol analysis (n) 

Included in the as-to-treated analysis (n) 

 

 

 

 

 

Analysis 
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FIGURE 2 

 

 

Figure 2. Trajectory in the Oxford Hip Score (OHS) in the total hip arthroplasty (THA) group and 

progressive resistance training (PRT) group at baseline, 3, and 6 (primary end-point) months after 

initiating the treatment. Values are mean (95% confidence intervals). This figure is depicted with 

anticipated changes from baseline to 6-months follow-up. 
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Appendix Table 1. Change from Baseline in Primary and Key Secondary Outcomes at 6 months in the 

Per-Protocol Population.* 

Outcome 
Change from Baseline to 

6 Months 

Between-Group Difference 

in Mean Improvement 

 

 

 

Total Hip 

Arthroplasty† 

Progressive 

Resistance 

Training‡ 

Difference in 

LSMeans 

(95% CI) 

 

 

P-Value 

Primary Outcome     

OHS score — 0 to 48     

Key Secondary Outcomes     

HOOS subscale scores — 0 to 100     

   Pain     

   Symptoms     

   Function in activities of daily living     

   Hip-related quality of life     

   Function in sports and recreation     

UCLA activity score — 1 to 10     

Walking speed in the 40 meter fast-paced walk test — m/s     

Repetitions in the 30-second chair stand test — no.       

* All analyses will be based on the per protocol population: Using repeated measures linear mixed effects models (with no imputation for missing data); 

Estimates are least squares means (LSMeans) and standard errors with difference between groups reported with 95% confidence intervals. 

† The Per-Protocol Population included N=?? in the Total Hip Arhtroplasty group. 

‡ The Per-Protocol Population included N=?? in the Progressive Resistance Group group. 
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Appendix Table 2. Change from Baseline in Primary and Key Secondary Outcomes at 6 months in the 

Intention-to-Treat Population using a single-step non-responder imputation.* 

Outcome 
Change from Baseline to 

6 Months 

Between-Group Difference 

in Mean Improvement 

 

 

 

Total Hip 

Arthroplasty 

Progressive 

Resistance 

Training 

Difference in 

LSMeans 

(95% CI) 

 

 

P-Value 

Primary Outcome     

OHS score — 0 to 48     

Key Secondary Outcomes     

HOOS subscale scores — 0 to 100     

   Pain     

   Symptoms     

   Function in activities of daily living     

   Hip-related quality of life     

   Function in sports and recreation     

UCLA activity score — 1 to 10     

Walking speed in the 40 meter fast-paced walk test — m/s     

Repetitions in the 30-second chair stand test — no.       

* All analyses will be based on the Intention-to-Treat population: Using repeated measures linear mixed effects models (missing data is replaced by 

baseline observation carried forward); Estimates are least squares means (LSMean) and standard errors with difference between groups reported with 

95% confidence intervals.  
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Appendix Table 3. Change from Baseline in Primary and Key Secondary Outcomes at 6 

months in the As-Treated Population.* 

 

Outcome Change from Baseline to 6 Months 

 

 

Total Hip 

Arthroplasty† 

Progressive 

Resistance 

Training‡ 

Total Hip 

Arthroplasty 

and no 

surgery§ 

Progressive 

Resistance 

Training and 

surgery¶ 

P-Value 

(main 

effect) 

Primary Outcome      

OHS score — 0 to 48      

Key Secondary Outcomes      

HOOS subscale scores — 0 to 100      

   Pain      

   Symptoms      

   Function in activities of daily living      

   Hip-related quality of life      

   Function in sports and recreation      

UCLA activity score — 1 to 10      

Walking speed in the 40 meter fast-paced 

walk test — m/s 

     

Repetitions in the 30-second chair stand 

test — no.   

     

* All analyses will be based on the As Treated Population: Using repeated measures linear mixed effects models; Estimates are least squares means and 

standard errors.  

An as-treated analysis will be performed based on their patients’ adherence to the randomised treatment expecting four groups:  

† Patients randomised to Total Hip Arthroplasty undergoing surgery included N=??. 

‡ Patients randomised to Progressive Resistance Training without undergoing surgery in the follow-up period included N=??.  

§ Patients randomised to Total Hip Arthroplasty but declined surgery post randomisation included N=??. 

¶ Patients randomised to Progressive Resistance Training undergoing surgery during the follow-up period N=??. 

 


